. The degree of deacetylation (DD) and substitution (DS) can be calculated by 15 N-NMR as follows:
ANH2 and AN-acteyl correspond to the integral areas of amino and acetyl groups, respectively. The DD and DS were calculated using the average value of the areas of each 15 N-NMR signal. Using Equation (1), the DD of chitosan was 78%. The DS of N-benzyl chitosan was 56% and compound 5 was 42%.
The degree of deacetylation for chitosan by 1 H-NMR technique was determined using the equation:
where ICH3 is integral of -CH3 signal and I(H2-GlyN) is the integral of the proton of C-2 carbon of GlyN. The DD value obtained was 78%, which is in agreement with the DD value obtained by where Ar is the integral of aromatic protons, n is number of hydrogen atom per substituent, IH2+H2' are integrals of the proton of C-2 carbon of GlyN, and ICH3 is the integral of GlyNAc proton.
The obtained DS values are listed in the table below. The integral areas of the proton signals are given in the Tables below. 
